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Simultaneous Determination of 12 Pesticide Residues in Corydalis Rhizoma by HPLC-MS/MS

MA Linke, FANG Cuifen, LI Wenting, ZHAO Weiliang*(Zhejiang Institute for Food and Drug control, Hangzhou
310004, China)

ABSTRACT: OBJECTIVE To establish a method based on LC-MS/MS for the determination of 12 kinds of pesticide
residues in Corydalis Rhizoma. METHODS Corydalis Rhizoma samples were extracted with acetonitrile, and purified by
N-propylethylenediamine(PSA) column. The prepared samples were analyzed using LC-MS/MS in multiple reaction
monitoring(MRM) mode by positive electrospray ionization with a ZORBAX Eclipse plus C;g column as the analytical column.
The pesticides were quantified by the internal standard method. RESULTS All the 12 pesticides showed good linearity in their
reasonable range(r=0.997 7—0.999 9), the recoveries were 65.5%—117.8%, with the RSDs of 0.4%—4.5%. The limits of detection
were 0.1-2.5 pg'kg™'. CONCLUSION The method established in this study is simple, sensitive and reproductive which can be
applied on the analysis of pesticide residues in Corydalis Rhizoma. The quality of Corydalis Rhizoma is basically good for the
safety although it contains a trace of several pesticides residues.

KEY WORDS: Corydalis Rhizoma; multiple pesticide residues; LC-MS/MS; safety monitoring
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SEARBERE T AR () F2 B R BIAE  In TR
.
2 FHESER
2.1 P

FREAS SR ARG 3 50)5.0 g, FEE A LG
50 mL, J#E 30 min, Tk A 4 # 30 min,
B, BCEIEW, KRR 5 g, JBCE 30 min,
KR 10 mL T 40 CHJBIRAEEL 1 mL, &
PSA /NMECIFERTAE N2 1 em JEKBEREN, H 4
i 10 mL Fibkvt) b, OISz 3 0, Bk
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WCAEDEIR A, 40 CUkEIRAF ) 1 mL, B &AL
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#I, WS Hh 0.24 pgmL™1100 pL, HIA 60%
900 pL, MM, WA, B, W,
2.2 0T HEE R T A

220 RIREATA BRSSO A RS KR
AR 0] A IR = IR R IE R, Rl

2] 1 mgmL ™ {84 -

222 WARETRIHIE RSN A 2% O
B, HPE-KG 2B A bR E N 0.24 pgmL™
(¥ -

223 RAN I EI S RSS2
X A A O, B RE-OK (3 T 2) Ak B
212, 18, 36, 60, 120, 180, 300 ng'mL™
TG0 RO, T2 il I N N bR £ 0O
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Fig1 TIC of mixed reference substance(A) and sample(B)

1-methamidophos; 2—carbendazim; 3—trichlorfon; 4—imidacloprid;
5—dichlorvos; 6-metalaxyl; 7—-triadimefon; 8-diazinon; 9-phorate;
10—phoxim; 11—chlorpyrifos; 12—chlorfluazuron; 13—triphenylphosphat
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Tab 1 The species and detection parameters of pesticides

o KT RET,  BESF, EREETW EhsTry  EEENE T ﬁmm@ b RE R/
min m/z m/z m/z AR F= B E HE/V el b

1 R g 0.93 142.0 94.1 125.0 100 : 48 92 10 10
2 LR 2.24 192.1 160.1 132.1 100 : 20 88 14 34
3 OB 3.32 256.9 109.1 221.0 100 : 28 86 14 6
4 L ek 3.73 256.1 209.1 175.1 100 : 91 100 10 14
5 G853 5.26 221.0 108.9 145.0 100: 5 120 15 15
6 FRER 6.63 280.2 220.1 192.1 100 : 72 86 10 14
7 = I 9.74 294.1 197.1 225.1 100 : 49 98 10 6
8 TER 13.81 305.1 169.1 153.1 100 : 78 118 18 18
9 LIEER1:: 14.53 261.0 74.9 199.0 100: 6 64 1 4
10 S 14.75 299.1 129.1 77.1 100 : 85 76 2 30
11 B AL 15.87 349.9 97.0 198.0 100 : 86 100 34 10
12 SHIE IR 16.06 540.0 382.9 158.0 100 : 34 124 16 20
13 TR = R BR(N %) 13.62 327.1 214.7 77.0 / 70 5 17

T2 ARG BEEANFEER

Tab 2 Linear test results of 12 pesticide standards

RIS /g kg™ LR r
LR R 1.173~29.32 ¥=0.269 1X+0.286 9 0.999 1
FE R 16.79~419.7 ¥=0.107 2X+0.000 3 0.997 7
e 25.15~628.8 ¥=0.219 6X+0.0073  0.998 9
R 2.365~59.12 ¥=0.358 5X-0.0007  0.999 2
B 11.97~299.2 ¥=0.250 0X+0.000 8 0.999 8
ik sk 11.34~283.5 ¥=0.020 9X+0.000 7 0.999 3
FRE R 2.466~61.66 Y=0.342 9X+0.008 5 0.999 8
P 7.508~187.7 ¥=0.234 1X-0.0324  0.999 7
TR 25.87~646.7 ¥=0.164 0X+0.0002  0.999 9
VR 5.524~138.1 ¥=0.327 4X+0.006 4 0.999 7
=M 12.02~300.4 Y=0.181 9X+0.006 0 0.999 6
(/B 21.76~544.1 Y=0.129 3X+0.0002  0.998 8

252 AUHREERE HOR SN R W
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253 EEMERE  RHFESIFE R 7k
FeFe I EE M. BRI 6 AR RGE 3 5
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Tab 3 Repeatabtity, recovery and lowest detectable limits of 12 pesticide standards

(187914

ke E

R ORZAMMGE  TAE% i LoD
R /% RSD/% /% RSD/% I /% RSD/% mg-kg
1 ZHR 2.5 779 18 87.2 3.9 89.6 24 0.3
2 SWE NI 32 1114 14 113.3 4.5 1178 37 0.3
3 RESEIA 2.3 98.7 45 107.5 2.4 104.0 09 1.0
4 TIGEBE 2.1 83.1 29 90.7 2.4 923 16 0.1
5 F 4.5 65.5 43 66.2 1.4 686 35 1.6
6 AEEN 1.3 956 19 97.6 1.2 9438 15 0.8
7 R 12 89.8 2.1 96.0 1.5 973 15 0.1
8 i 2.7 94.9 44 91.5 3.5 9438 04 0.8
9 LIESR 1 1.8 86.1 0.7 92.8 22 93.1 17 2.5
10 R 1.2 95.8 20 100.7 1.6 100.0 15 0.2
11 = M 1.4 854 18 92.7 1.8 9495 17 1.2
12 AR 5.9 986 21 98.2 2.6 99.0 43 0.4
x4 EHERHERTRAZEENEER
Tab 4 Results of pesticide residues in Corydalis Rhizoma
45 ZHA/mgg! WHERA/mgg! =MEl/mge! FMBi/mge! 4T ZER/mgg! WHEA/mgg! ZMWEil/mgg! EHB/mgg’
1 0.044 — — — 11 = <0.002 <0.012 <0.005
2 <0.001 — — - 12 <0.001 <0.002 - -
3 0.033 0.008 2 — = 13 — — — —
4 0.011 - 3 N 14 - 0.016 7 - -
5 0.014 <0.002 <0.012 — 15 — - <0.012 -
6 0.001 <0.002 - — 16 0.008 — — -
7 0.026 — <0.012 — 17 \ — <0.012 <0.005
8 0.002 — — — 18 — 0.004 — —
9 0.005 = — — 19 — 0.008 — —
10 0.005 - - <0.005 20 - 0.006 - -

— = ek
— — Not detected

Zx A AR 2 5% B W 58 [ b 7 3 B A Ok S
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FH IEE 110 AT D 5 A [ 350 Ot 35 700 DA B AS [ e e A4
ZERRH 25 mL AE QT HA VL e 4, JFRE
BRI OR . #F PSA KB A\ B KR
By, DABR LPEHOR R R I > K4y, nTAT AR
By 1 PSA TEORL KR B PR BE T B o

R BLAC R 2525 2014 45 4 F155 31 %40 4 )

tb#: T ZORBAX Eclipse plus Cg» ZORBAX
SB Cig+ shimpack ODS %5 A [A] (8 4% #F, &5 3
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B I R) 3 o SR BB FE DRI 1) 07 20, 2 1o
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B vy TR O Y
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